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© Dispenser for flowable materials. 

© A dispenser (10) for flowable materials (34), such 
as toothpaste, includes a hollow barrel (12) in the 
form of a tube open at its lower end (18) and closed 
at its upper end with the flowable material being 
inserted in the tube. A plunger which is also in the 
form of a hollow tube having a closed upper end 
(22), is telescopically arranged in the barrel. A seal 
is effected by means of a hinged peripheral rim (30) 
on the outer surface of the piston (20) near its upper 
end (22). The flow of the material (34) forces the 
peripheral rim (30) to pivot into sealing contact with 
the inner surface (28) of the barrel (12). 
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Background of Invention 



U.S. Patent 4,742,940 discloses a dispenser for 
flowable materials, such as toothpaste, which in- 
cludes a hollow barrel open at its lower end and 
closed at its upper end. A plunger in the form of a 
hollow tube is telescopically arranged in the barrel 
to create a material chamber therebetween. In the 
preferred operation of that device, material is dis- 
pensed from a dispensing spout by resting the 
plunger on a support surface and moving the. barrel 
downwardly so as to cause relative motion of the 
upper end of the barrel toward the upper end of the 
piston thereby forcing material out of the dispenser 
through the dispensing spout. In such a dispenser 
it is essential that there be a proper seal between 
the piston and tube. A proper seal is one that will 
effectively assure that the material will be dis- 
pensed only through the dispensing spout. The 
seal, however, must also permit relative sliding 
contact between the piston and barrel. In the '940 
patent, peripheral contact surfaces in the form of 
solid ring-like structures are provided on the outer 
surface of the piston for making sealing engage- 
ment with the inner surface of the barrel. The '940 
patent also discloses that a sealing material, such 
as a washer may be provided to the contact sur- 
face to further aid in the piston action and assure a 
sealing contact. 

Summary of Invention 



An object of this invention is to provide a 
dispenser of the type disclosed in U.S. Patent 
4,742,940 with an improved sealing structure. 

A further object of this invention is to provide 
such a dispenser wherein sealing engagement is 
enhanced under the influence of the material being 
dispensed. 

In accordance with this invention, the seal is in 
the form of an annular peripheral rim extending 
from the outer surface of the piston at its upper 
end. The rim has a intermediate section of reduced 
thickness to act as a hinge area. During the down- 
ward movement of the barrel with respect to the 
piston, the material is forced against the peripheral 
rim causing the rim to pivot downwardly so that an 
effective seal is created by an upper edge of the 
rim being maintained by the rim itself in contact 
with the inner surface of the barrel. 

The Drawings: 

Figure 1 is a side elevational view of a dis- 
penser in accordance with this invention; 
Figure 2 is a cross-sectional view in elevation of 
the dispenser shown in Figure 1 ; 
Figure 3 is a cross-sectional view showing the 



sealing arrangement for the dispenser in Figures 
1-2; and 

Figure 4 is an enlarged view of a portion of the 
sealing arrangement shown in Figure 3. 
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Detailed Description 

The present invention is directed to dispensers 
for flowable materials, such as toothpaste and other 

w viscous materials. In the preferred practice of the 
invention, the dispenser is of the type described in 
U.S. Patent 4,742,940 wherein a dispensing action 
takes place by moving a barrel downwardly with 
respect to a piston telescoped within the barrel. In 

75 such a dispenser, the piston would be placed on a 
support surface, such as a countertop or a sink and 
the user would simply push downwardly to cause a 
telescopic action whereby the material within the 
dispenser would be forced outwardly from a dis- 

20 pensing spout. It is to be understood, however, that 
the invention may be practiced with other types of 
dispensers including dispensers wherein the tele- 
scopic motion is achieved by pushing the piston 
inwardly into the barrel or outer tube. More particu- 

25 larly, the present invention is directed to the im- 
proved sealing structure for such a dispenser. 

Figures 1-2 illustrate the general structure for a 
dispenser which may incorporate the novel sealing 
arrangement. As shown therein, dispenser 10 is 

30 formed generally along the same lines as the dis- 
penser in U.S. Patent 4,742,940 except for its seal- 
ing structure. Thus, dispenser 10 includes a rigid 
sleeve or barrel 12 of any suitable shape and 
preferably in the form of a hollow tube which is 

35 open at its lower end and closed at its upper end. 
The upper end of barrel 12 includes a cap portion 
14 which is snapped onto the lower cylindrical 
portion 16. The open end of barrel 12 is flared as 
indicated by the reference numeral 18 to provide a 

40 convenient surface which may be manipulated by 
the user pushing the barrel 12 downwardly as 
illustrated in Fig. 2, 

Within barrel 12 is a rigid piston 20 of a shape 
conforming to the shape of barrel 12. The upper 

45 end of piston 20 has a closed end which functions 
as a piston head 22. Lower end of piston 20 is 
outwardly flared at its periphery as indicated by the 
reference numeral 24. Flared end 24 provides sta- 
bility whereby dispenser 10 may stand upright on 

50 the flared end as shown in Fig. 2. Piston or plunger 
20 is preferably hollow to minimize manufacturing 
costs and complications. The invention may be 
practiced with tubular shapes other than cylinders 
for the barrel and piston. Additionally, flare 24 may 

55 be omitted and piston 20 may be of uniform cross 
section. 

The closed upper end of barrel 12 includes a 
dispensing spout 25 which communicates with the 
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interior of barrel 12. A closur 26 of any suitable 
type such as a plug, cap or tape is detachably 
secured to dispensing spout 25 for permitting the 
spout to be selectively opened and closed. It is 
preferred that the closure be permanently attached 
to barrel 12 at, for example, one end to avoid the 
possibility of the closure being lost or misplaced. 

During assembly of dispenser 10 piston 20 is 
snapped into the lower open end of barrel 12. 
Because of the nature of the plastic material used 
for piston 20 and barrel 12 there is sufficient resil- 
iency to permit such an assembly while still provid- 
ing the necessary rigidity required for the device. 
After barrel 12 and piston 20 have been assembled 
and before cap 14 has been mounted on the cylin- 
drical sleeve portion 1 4, the f lowable material 34 is 
inserted into the open upper end of barrel 12 while 
barrel 12 is in its uppermost position with its flare 
18 disposed approximately adjacent to the lower 
portion of boss 40 of piston head 22. In this con- "~ 
dition, the material receiving chamber is at its 
maximum. The material 34 is then inserted until the 
hollow tube 16 is completely filled with material 34. 
Next, the cap 14 is coupled onto tube 16 by 
snapping peripheral flange 36 of cap 14 into 
groove 38 of tube 16. Device 10 is then ready for 
final packaging as a commercial item. 

Figures 3-4 illustrate the novel sealing arrange- 
ment of this invention. As shown therein, an annular 
sealing rim 30 extends outwardly from the periph- 
ery of boss 40 of piston 22. Sealing rim 30 in- 
cludes a cup shaped upper surface 48, which ter- 
minates at an outer corner 50. A straight wall 46, is 
joined to upper corner 50 and is generally dis- 
posed parallel to the inner surface 28 of barrel 12. 
Sealing rim 30 also includes a horizontal lower wall 
44 which is perpendicular to outer wall 46. Lower 
horizontal wall 44 then merges into annular re- 
cessed wall 52 which terminates at a horizontal wall 
54 which in turn merges into vertical wall 56 dis- 
posed parallel to but slightly spaced from barrel 
inner wall 28. 

As best shown in Figure 4, the intermediate 
portion 49 of sealing rim 30 is the thinnest portion 
of sealing rim 30 and acts as a hinge area. In 
practice, sealing rim 30 would be generally dis- 
posed as shown in Figure 3 with its outer wall 46 
making slight contact with inner wall 28 of barrel 
12. When, however, barrel 12 is moved downwar- 
dly to reduce the chamber which holds material 34, 
the material 34 is forced to flow around the outer 
surface of piston head 22 as indicated by the 
arrow. The downward pressure created by the flow- 
ing material acts against sealing rim 30 to cause 
sealing rim 30 to rotate about its reduced area 
portion 49 so that upper corner 50 and the portion 
of outer wall 46 immediately adjacent thereto 
makes effective sealing area contact with the inner 
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surface 28 of barrel 12. When the downward push- 
ing action is termihat d, the components return to 
their equilibrium or static condition shown in Figure 
3 with sealing rim 30 resuming its normal position. 
5 Upon further downward movement of barrel 12, the 
hinging action is then repeated as illustrated in 
Figure 4. 

Sealing rim 30 is formed of any suitable ma- 
terial, such as polypropelene capable of bending 

70 from the position shown in Figure 3 to the position 
shown in Figure 4 and then returning to its position 
of Figure 3 upon the cessation of a downward 
force. In this manner, the downward application of 
force controls the extent that upper corner 50 and 

75 its proximate portion of vertical wall 46 will contact 
inner surface 28. Thus, the more that barrel 12 is 
pushed in a continuous pushing action, the greater 
will be the seal that is created between sealing rim 
30 and inner surface 28. This in turn will make it 

20 more difficult to continue applying a downward 
force. As a result, the sealing action in a sense, 
acts as a meter to limit the amount of material that 
would be dispensed by one downward motion. 
Accordingly, the amount of material is in effect 

25 metered for a single use. After the single use of 
material has been dispensed and the downward 
force is ceased, the surface seal shown in Figure 4 
returns to the lighter type seal of Figure 3 which 
readies the components for the next dispensing 

30 operation. 

As can be appreciated, sealing rim 30 thereby 
provides an effective manner of providing a seal 
between the piston and barrel while effectively fa- 
cilitating a sliding action between the barrel and its 

35 piston until a sufficient amount of material has been 
dispensed. 

Claims 

40 1. In a dispenser for f lowable materials compris- 
ing a barrel having an upper end and an open 
lower end, a dispensing spout at said upper 
end of said barrel, a plunger telescoped into 
said barrel, the upper end of said plunger 

45 having a piston head spaced from the inner 

surface of said barrel, a chamber formed be- 
tween said upper end of said barrel and said 
upper end of said plunger whereby the flowa- 
ble material may be inserted in and fill said 

50 chamber, and said barrel and said plunger 

being slidably mounted with respect to each 
other to vary the size of said chamber whereby 
the flowable material is caused to be dis- 
charged from said dispensing spout when said 

55 chamber is made smaller by said upper end of 

said barrel and said upper end of said plunger 
being moved toward each other, the improve- 
ment being in an annular peripheral sealing rim 
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extending around said plunger below said pis- 
ton head, said s aling rim having an outer 
longitudinal surface terminating in a corner at 
its upper edge, and said sealing rim including 
hinge means disposed inwardly of said outer 
longitudinal surface for causing said outer lon- 
gitudinal surface to pivot downwardly in re- 
sponse to pressure from the flowable material 
when said chamber is made smaller to thereby 
create sealing surface contact of said corner 
and a portion of said outer longitudinal wall 
with said inner surface of said barrel. 
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2. The dispenser of Claim 1 wherein said sealing 
rim include a reduced thickness portion which 
comprises said hinge means. 
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The dispenser of Claim 2 wherein the upper 
surface of said sealing rim is cup shaped. 

The dispenser of Claim 3 wherein said re- 
duced thickness portion is at the radial center 
of said rim. 
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The dispenser of Claim 4 wherein the lower 
surface of said sealing rim is horizontal. 
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